Hypoxia sensitizes human malignant glioma cells towards CD95L-induced cell death.
Death ligands such as CD95 ligand (CD95L) have limited activity against glioma cells under normoxic conditions. Hypoxia is a critical aspect of the microenvironment of gliomas in vivo. We investigated the effect of co-exposure to acute hypoxia and CD95 ligand in three human malignant glioma cell lines with different susceptibility to CD95L under normoxic conditions. Hypoxia sensitized all three cell lines towards CD95L-induced cell death. Co-exposure resulted in apoptotic changes in the early phase, with gradual conversion to secondary necrosis with increasing length of hypoxia. The mitochondrial injury induced by hypoxia was enhanced by co-treatment, and caspase cleavage became prominent. Inhibition of the epidermal growth factor receptor (EGFR), although sensitizing glioma cells to CD95L under normoxia, protects glioma cells from hypoxia by reducing energy consumption. However, the opposing effects of EGFR signalling on death induced by CD95L or hypoxia were neutralized by co-exposure to hypoxia and CD95L. Furthermore, inhibition of protein synthesis by cycloheximide also reduced glucose consumption and conferred protection from hypoxia, but did not modulate CD95L-induced cell death under hypoxic conditions. These results suggest that death ligands may be useful to target hypoxic tumour cells resistant to conventional therapies or to complement strategies aiming at the induction of tumour hypoxia.